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1.0 INTRODUCTION

Increased concerns over the use of the water resource pertaining to Oil and Gas activities has created the need to undertake a study of low flows. Low flows are more difficult to estimate than any other streamflow characteristic, this lack of information has caused water withdrawal impacts to be unknown. 

The “Report on The Oil and Gas Compliance Review “ (March 2002) shows a non-compliance of 44% for activities relating to water use by camps, rigs and seismic operations, the compliance review highlighted the need to address this issue. 

Oil and Gas Resource development depends on a consistent and stable supply of water for exploration and production activities. The majority of this activity is completed in the winter months as shown in Table 1, this coincides with the annual low flow of watersheds in the North East (Table 2). This has created the issue of conflicting uses for the available water with fish values, instream flows, recreation users, First Nations and Water Licence holders. 

This report analyses the low flow for 5 watersheds in the Peace – Liard area of British Columbia, Tsea, Beatton headwaters, Redwillow River, Kahntah River and the Sahntenah River. The results of this initial phase will form the basis of an in-depth review of activities and water short areas. 
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Table 1. Number of wells drilled in BC – Monthly, 2001 - 2002. OGC web site. 
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Table 2. Monthly Mean Discharges. Blueberry River.  Water Survey of Canada

2.0 BACKGROUND

2.1 Oil and Gas Water Use

Water is used for a variety of industrial purposes in the oil and gas industry.  The list below outlines the main purposes but is not all-inclusive.

a. Hydrostatic Testing - Water is used to pressure test a pipeline after construction. High volumes of water are used over a short time period, usually days.

b. Ice Roads – Water is used to freeze in the road and create access during the early winter. Volumes have been reported to be over 200, 000 gallons/day/stream.  

c. Camps –  Quantities are generally consistent depending on the size of camp. Camps are either temporary or permanent depending on the activity level in the area and access.

d. Oil and Gas Exploration - Water is used as a drilling fluid, water circulates the cuttings to the surface tanks where they are removed by screen decks and settling tanks. Quantities vary with the depth of hole, subsurface zone and rate of drilling. Loss of circulation can use very large quantities of water to restore volumes lost to fracture zones. Activities levels can peak in areas for short durations while access is available and drilling rigs are in the vicinity.

2.2 Regulatory Process

Short Term Water use approvals are issued under section 8 of the Water Act by the Oil and Gas Commission for activities specific to that industry. Approvals are issued to permit companies to withdraw surface water for industrial uses listed above for a term not more than 1 year. Approvals have used the Schedule A – Approved Sources of Water Supply for a general list of sources where the flow is in excess of 56 l/s and restricts withdrawals from beaver dams and lakes smaller than 5 hectares in size. Withdrawals are limited to 10, 000 gpd with a screened intake at existing access points. Site specific approvals are issued for projects requiring additional volumes or on sensitive sources (i.e. Kiskatinaw River). 

2.3 Watershed Review

Watersheds were prioritized according to exploration activity levels, public complaints, fisheries values and First Nations concerns. Activity levels from January 1, 2000 to February 2003 were used as reference for recent trends in exploration. Fisheries values were prioritized according to adjacent watersheds and not Regionally or Provincially. First Nations priorities were inferred as this was the preliminary phase of the project, future phases will require consultation with First Nations in the Peace-Liard area. First Nations priorities were assigned using the criteria of residing in a watershed or having a Water Licence on the watershed. This priority ranking was very brief and was geared to identify subject watersheds in the main river systems of the South Peace, North Peace, Fort Nelson and Petitot watersheds. 

3.0 PROJECT OBJECTIVES

3.1 Water Use Guidelines

Guidelines are required for the use of water in the oil and gas industry. Understanding the nature of low flows and identifying areas of concern is the first phase to developing guidelines. Educating of field staff and operators is needed to convey the impact of water withdrawals on low water flows.  

3.2 Identify Areas of Concern

Watersheds with water shortage concerns require additional management and alternate sources of supply. Workloads will be reduced by regulatory agencies by concentrating efforts on sensitive areas and using guidelines to manage remaining operating areas.   

3.3 Develop Alternate Water Sources

Groundwater, lakes and storage are all sources that can be developed for sensitive areas and in preparation for times of drought. Developing water sources enables the industry to proceed with confidence during watershort periods.

4.0 APPROACH

4.1 Hydrology Assessment 

Forest Informations Systems Ltd, Victoria BC, is presently working on the hydrology assessment for the watersheds. This will include:  

· Low flow analysis of the Redwillow, Beatton headwaters, Kahntah, Sahtaneh and Tsea watersheds.

· Yield assessment of the watersheds showing the probability of exceedence for a 55 l/s discharge rate.

· Map showing the theoretical upstream limit of 55 l/s flow for the winter period on the subject watersheds.

· Compare the physiographic, climatic and hydro geological nature of the watersheds and how they compare to Water Survey of Canada gauged watersheds.

4.2 Literature Review

A review of Alberta’s management system for oil and gas water use was completed to identify possible changes to the OGC’s approval process. Website and literature review plus discussions with management staff were completed. – Alberta’s system uses a 10% maximum withdrawal down to 6 c.f.s. flows and authorizes up to 5, 000 m3 per well. Approvals are not required in the green zone (Crown Land), only regulations, approvals are required in the white zone(settled portion). The Tessman Method is used for licencing use on streams, if there is excess flow it is available for use, storage is encouraged for industrial users.  Literature is attached which shows their application process for water use and diversion. 

4.3 Stream Flow Measurements

Stream flow measurements followed criteria used by Water Survey of Canada. Under ice depth and velocity was measured at 20 verticals for each measurement site to develop a cross sectional profile of the stream. Velocity measurements were taken with a calibrated Swoffler flow meter Model 2100 at 60% of the depth of each vertical, this depth gives the mean velocity for the vertical. The effective depth was determined as the distance from the bottom of the ice to the river substrate.  A Stihl gas powered ice auger was used to drill through the river ice to first locate the active channel and then delineate the extent of the flowing stream. 

Appendix A shows the stream discharge measurements taken on the subject watersheds. Suitable flow (0.056m3/sec.) was measured on the Kahntah and Redwillow systems, the Beatton and Thetlaandoa systems had no flow detected. The Sahtaneh watershed was not measured due to access constraints and review of results obtained. Flow was measured at 0.22 m3/sec. For the outlet of Yeka Lake near the Thetlaandoa watershed, open water was observed at the road crossing and a measurement taken for additional information.  

Table 3 shows the annual distribution of streamflow for the Water Survey of Canada Blueberry River station. The majority of flow originates as snow melt with additional volumes from rain events throughout the summer. Winter flows decrease with temperature until the base flow of the system is reached. Flows for December to March on this system range from 0.14 to 0.06 m3/sec. These are mean monthly flows and do not represent the extreme minimums or maximums that create a mean. Appendix A shows the flow as measured by WSC on February 13, 2003, at 0.0 m3/sec. Flows on June 1, 1990 were 124 m3/sec and flows on September 14, 1990 were 0.0 m3/sec, this demonstrates that maximum and minimum flows can occur within months. 

This graph also illustrates the need to store water during high flow periods and utilize during the late fall and winter months. Long term planning is required to secure a source of water supply that is available for the oil and gas industry to proceed with exploration activities unimpeded.
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Table 3. W.S.C. Station No. 07FC003, 1964 – 1990 Mean Monthly Flows  

4.4 Discussions

Cross sections of people were interviewed as part of this report, water truck operators, industry staff, regulatory agencies, enforcement staff and water well drillers. This process gained the perspective of all sides to the issue. 

Discussion with D. Hall and Associates Ltd. Of FSJ (water hauling company in the Beatton area), showed the average volume of water used per hole in the Jedney area is 300 m3/hole with 60 –120 m3 hauled in the first two days then 16m3 (3500 gallons) hauled every week to twice/week. Average hauling time would be 3-4 hours / load. Mile 126 road on the Beatton River at km. 9 on the Mile 126 road is good for 1 –2 loads/day in good years. Km. 12.5 on Laprise road has a spring which flows summer and early winter until it freezes off, this is used regularly. Borrow pits are available in the area but need to be ploughed out for access. 30 water trucks were operating in the area this winter, usually @ 15. Groundwater wells on site were used but have enough volume to supply one well, they could not keep up to several wells. Water is a problem in the winter and summer as the creeks dry up and there is very little surface water. 

Additional interviews will be included in final report.

5.0 RESULTS

Hydrology Assessment – Initial work has been completed by DTS using existing information available from Provincial and Federal Publications. Complete hydrology assessment will be included in the final report. 

Using analysis from the report “Streamflow in the Omineca-Peace Region”, Ministry of Environment, Lands and Parks, 1990, the seven day average minimum daily discharge for a 10 year recurrence interval can be determined for an ungauged watershed. This procedure has its limitations due to the limited number of gauged watersheds in the hydrologic subzone and the large size of the gauged watersheds. Initial review of the report showed a watershed size of between 5, 000 and 20, 000 km.2 to maintain a minimum flow of 0.056 m3/s during the winter months. Upon review of the gauged watersheds and the study drainages it was decided to use the Fort Nelson and Beatton information for initial mapping, these watersheds require a watershed size of 5700 km.2 and 6500 km.2 respectively to meet a 10 year 7 day annual low flow of 0.056m3/s. 

Stream Flow Measurements – Results of the measurements are shown in Appendix A. Several factors may have affected the results of measurements, lack of snow cover and the timing of snow cover, withdrawals from sources upstream from measurement points was unknown, flows being recently drawn down and subsurface flows. 

Alternate Sources 

Surface Water - Lakes constitute a viable source of supply in several of the areas, discussions with operators and review of mapsheets showed a considerable number of lakes being used for water withdrawals. Table 3 shows the number of lakes in the watersheds larger than 5 hectares in size with the available water @ 0.1 meter of drawdown. This table simply shows the volumes of surface water; the lakes may not be accessible, the depth of lake may preclude withdrawing water from ice cover (less than 1 meter deep), there may be high fisheries concerns or the lakes may be inaccessible. The Beatton watershed shows the least amount of lake storage with the available lake (Lily Lake) not being included as it is located near Pink Mountain, a considerable haul distance form activity areas. This overview assessment does not include lakes below 5 hectares in size and borrow pits. 

	 Watershed
	# of Lakes
	Total Area (Ha)
	M3 @ 0.1 m Drawdown

	Beatton
	0
	0
	0

	Tsea
	37
	1,200
	1,200,000

	Sahntenah
	26
	857
	857,000

	Kahntah
	33
	844
	844,000

	Redwillow
	3
	120
	120,000


Table 3. Lake Surface Area and Assumed Volume Available. 

Groundwater - Sources are presently being used in several of the watersheds for drilling and camp use. Discussions with Simon Wolford, General Manager of Anderson Air Drilling, showed that wells in the Beatton Jedney area are typically 60 – 600 feet in depth depending on the topography, and are drilled into sedimentary bedrock where water is found in the fractures. Average production rates are 20 gpm with quality being high in iron, coliforms 0, TDS 400-1200 mg/l, organic 0 and iron 0.01 – 1.5 mg/l. Average cost for 300 foot well and 1 months use is $30,000.00. Drilling in the Helmut area hits water between 250 and 500 feet with companies utilizing several wells and a surface reservoir system to supply 35 drilling sites and camps over the past two winters. Ice roads have been installed with drilled wells beside borrow pits and the use of a light tower to power the pump. Ice roads place a large demand on the water resource in the fall.

Surface Storage – Storage of surface runoff is a proven technique used by the oil and gas industry, borrow pits are the primary source of supply presently. Storage can also be in the form of reservoirs and dams. Developing water sources to capture excess runoff can be very cost effective as the system refills every spring. Ideal locations have suitable soil conditions (impermeable soils), appropriate drainage area, road access and minimal environmental impacts. Properly designed storage reservoirs can perform its intended functions without causing risks to the public. Also, construction and maintenance costs are significantly reduced. 

Maps – Theoretical and actual upstream limits for 55 l/s flow for 2, 5 and 10 year return periods will be completed after hydrology study phase. 

6.0 CONCLUSIONS AND RECOMMENDATIONS


Conclusions are based on initial review.

· 6 000 km.2 drainage area is required on the Alberta Plateau to sustain a 10 year 7 day annual low flow of 0.056 m3/sec.

· Redwillow and Kahntah Rivers had flows measured in excess of 0.056m3/sec. 

· Lakes and groundwater wells are being used as a water supply. 

· Beatton headwaters have minimal surface water and streamflow.

· The majority of base flows originate as groundwater.

· Alberta has a minimum base flow of 0.168 m3/sec. with max. 10% withdrawal of stream flow.

The recommendations are preliminary and are for discussion purposes. Final recommendations will be made following the hydrology assessment and review by Oil and Gas Commission staff. 

· Surface Water – A review of the lakes is required to determine concerns, access and available volumes. 

· Guidelines - Develop literature and information package on water use to be sent to the licencees, land agents and water haulers prior to next winters activity.

· Regional Review - Mapping watersheds with theoretical flow and plotting well locations to determine areas of concern. 

· Referral to Fisheries – Referrals and meetings with Fisheries staff to review water sources. 

· Groundwater – Cost estimate of permanent well with surface reservoir.

· Surface Storage – Determine potential dam and reservoir locations in the Beatton drainage and develop cost estimate for typical structure. This will include regulatory requirements and design costs. Initial review shows a drainage area of 1 km.2 would produce an annual unit runoff of 48, 000 m3/year in the Beatton area. Structures would be located in the upper reaches of the watersheds. 

· Seasonal (June-Sept.) Low Flow Monitoring – Hydrology analysis and flow monitoring of streams. 

· Water Licencing – Determine purposes and areas that can apply for a permanent Water Licence, this will reduce the workload for land agents and regulatory personnel.

· Spring Development – Springs that are presently being used should be developed to increase volume and reduce frost action.  

· Winter Ice Roads – Review traditional ice roads and determine areas that may be water short. Identify sources for supply and areas of concern to allow for pre-planning.  

7.0 APPENDIX A

Water Survey of Canada Flow Measurements

Beatton River Station No. 07FC001

Date:

February 12, 2003 

0.556 m3/sec.





Drainage:
15,600 km.2

Blueberry River Station No. 07FC003

Date:

February 13, 2003

0.0 m3/sec.





Drainage:
1750 km.2

Fontas River Station No. 



Date:

February 21, 2003

0.512 m3/sec.





Drainage:
7400 km.2

Pouce Coupe River Station No. 07FD007

Date:

February 21, 2003

0.072 m3/sec.





Drainage:
2850 km.2

Low Flow Analysis Flow Measurements

Beatton River Above Hollman Creek @ Km. 56 Tommy Lakes F.S.R.

Location:
57( 17’ 01”
N


Date:

April 3, 2003

121( 42’ 59”
W


Drainage:
1623 km.2

Flow:

0.0 m3/sec.

Beatton River Below Hollman Creek @ Km. 56 Tommy Lakes F.S.R.

Location:
57( 17’ 21”
N


Date:

March 28, 2003

121( 43’ 03”
W


Drainage:
1814 km.2

Flow:

0.0 m3/sec.

Beatton River @ Km. 9 of Mile 126 Road

Location:
57( 03’ 24”
N


Date:

March 26, 2003

122( 08’ 14”
W


Drainage:
819 km.2

Flow:

0.0 m3/sec.

Redwillow River Above Hiding Creek

Location:
54( 56’ 30”
N


Date:

March 30, 2003

120( 14’ 15”
W


Drainage:
349 km.2

Flow:

0.075 m3/sec.

Cautley Creek Below Ring Reid Creek

Location:
57( 45’ 06”
N


Date:

March 22, 2003

120( 27’ 05”
W


Drainage:
452 km.2

Flow:

0.0 m3/sec.

Unnamed Tributary to Cautley Creek

Location:
57( 55’ 42”
N


Date:

March 22, 2003

120( 39’ 23”
W


Drainage:
119 km.2

Flow:

0.0 m3/sec.

Cautley Creek

Location:
57( 54’ 12”
N


Date:

March 23, 2003

120( 39’ 09”
W


Drainage:
651 km.2

Flow:

0.0 m3/sec.

Kahntah River near Kahntah Plantsite

Location:
58( 03’ 15”
N


Date:

March 23, 2003

120( 55’ 36”
W


Drainage:
2262 km.2

Flow:

0.092 m3/sec.

Thetlaandoa Creek

Location:
59( 27’ 36”
N


Date:

March 27, 2003

121( 17’ 21”
W


Drainage:
589 km.2

Flow:

0.0 m3/sec.

Yeka Lake outflow 

Location:
59( 32’ 45”
N


Date:

March 27, 2003

121( 00’ 59”
W


Drainage:
19 km.2

Flow:

0.022 m3/sec.
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